
• Intent 



^ Office I 




INVESTOR IN FBOFLB 



The Patent Office 
Concept House 
Cardiff Road 



Newpc rt • . -' 
South Wl^ 2 2 JUN 2004 
NPIO iC ' 



IPO. 



PCT 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Conq)troller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therem. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
m this certificate and any accompanymg documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"pubUc limited conq)any " or then equivalents in Welsh, references to the name of the conmany 
m this certificate and any accompanying documents shaU be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited conq>any" may be replaced by p.Lc, 
plc, P*L.C or PLC. 

[^^"^M^^^tion under the Companies Act does not constitute a new legal entity but merely 
subj«Hthe company to certain additional company law rules. 



jSigned ^ 




Dated 14 June 2004 



PRIORITY 
DOCUMENT 

SireMITTED OR TRANSMTITBD IN 
COMPLIANCE WITHRULB 17?iSoR(b) 



A - T7^^^^ — A j?.a- - T% . A -jrtVo/l/* onrl TnHnctrv 



30 liar 03 




Bain Smibh 



a patent 



□123371S997 

3iHAR03 £796592-1 C7i306. 

mnm 0.00-0307318.6 



2. Patetntaf^cadoninimbeT 



TBS «& l3a/^ TO 

0307318.6 



51 m^mr 



3. FiiIliiainB,ajddiessandpostBodBoftfaeoir c»4:8©S Tec^^^LOOi&S ars>^ 



of eacii^[ip]icazit 



Pateiits ADP xnunber 



UPk Anon-re CIVICS m 8 



ttiB coinrtiy/state of fe incarpcnatioa - — 


4- Title of the iav«tiott ^ 




5, Name of your agent (|6wAaw 

"Addxess for service" billie United 
Kingdom to which all correspondence 
should he sent 

Patents ADP number 




6. If you are <|»:lmmg priority fiom one or 
more eariier i»teHt a|»pIicafiom5» g^ve fiie 
coimtiy and .ti»e <iate of filing of ft e or each 

of thrae eaxiifair ajpiilications and ^yau 
know it) Ifae or each application mmiber 


Coimby Priority s^jplicaticiaHumbBr Date of filing 


\ If this ^HcatiMi is divided or otherwiM 

d^ived fiom an «dier UK sg^Iication, ^^^^^^^ 
give Aenranber and the fittog date of Ihfi ^^^..^^ 

earlier application . 


8. Is a statement of inventor^p and of rigjit 
to giant of a patCTt xeqoired in support of 

this request? (Answeryesif: 

^ anya^licatttmmedinpartS isTWtan 

inventor, or 

b) there is cm inven^r who is ma named 
asancppOccmt 

c) a^y named applicant is a corporate 





Patente F«|^ : 



01233712SS7 p g 

Paiente Form 1/77 P*^ 

9, Jote the "number of sheets for an^ 
fbllowing items you are filing ^vidL^iis 
fonxL DonotcoxiiitMiiiesoftbesBmB 
documjBnL 

CottfiiniadQn dieets of tins £nm 

De^anption ^ 
CIaizD(s) ^ ^ 
Abstiact 



DrEwing(s) 



10. If you are also filing any of tlie fbUowig, 
state how many a^inst each item. 

Pdoxity documents ^ 

Transladons of prionty documents ^ 

fitaf^grtt rtf invftntnrHliip and right to grant nf f 

B.ps0^ (PatenisFarm 7/77) 

Rfiqnflst for larelimniaTy exammation and { 
sear^ (Patents Form 9/77) 

Request for substantive ^SBniination \ / 
(Patmts Form 10/77) . 

>V;riyo1herdcxn3mex)is(]p/^ ^^r^&^SU^jzi" J 

1 1 . VW& request die grant of a patract on die basis of tins 

^licatiDn 

• I2jy MmtAa 2-OC3 

Name aaddajrfhne telephone number of 

person tt> contact m the Ihuted Kin^m 020 B688 831S 




PaiexilsForml 



3fe Man 03 12s 21 



Bain 



Smi'bh 



01233712997 



r 



Am phibious vehicle suspension 

The ptesent invention lelaira to an amphibioiis vcdbicle; and particularly to such a 
vehicle having at least one pair of .'wheals arrangcsd to retract fiom road mode to xnadne 
S mode. 

Such a vehicle is sho^-n m US Patent No. S*531»179 (Bjyycro&y In order to 
improve coad perfonnanee, it has bran proposed to provide and-iol! bars for amphibians. 
Ho wevcr this priqposal has only, so fer as Ls ImoTiTO, been ap^ 
10 marine pecfonnance. vehicle such as the Hobbycar, This vehicle was a displacement v^sel 
with an advertised lop speed of 5 knote in water; its and-roll bar was located outside of the 
huIL For high performance in the marine mode;, it is necessary to radnce any external 
protrusions so diat die vehicle can be made to plane* 

15 ^w Tiftn a T Mrifie vesssel tfi designad to plane^ marine faancBing in comtaing is 

generally much inq>rovedif fhelnill has adeadrise: Aax is, it is anj^ed upwards at eiOier 
side fiom flie keel, wUdb passes along the longitudmal centre line of the vessel. Such a 
faun profile win inevitably Tsise ^ centre of gmvity of the v^sel when oonqoxed to a flat 
bottomed hoU. When such a vessel is an tm^faibious vehicle with alternative iiseoa load, 

20 fhe raised centre of gmvUy may madcedly increase toll angles on the road, unless an anti- 
roD bar is fitted. 

As has been proposed in the Roycroft vehicle mentioned above, the fiont and 
indeed also fhe rear road wheels &t is a four wheeled vehicle) are arranged to fold upwards 
25 substantially above the waterline in marine mode- Thatis,thewhe^ when retracted ate 
latwaUyoIoser to each other, than wiienprotrattoJm road mode. There is tberefiDre a 
prol^tem when Unfcing fhe wheel suspensions by an antii-toU bar; as to how to fold and 
retract the whods. A conventional anti-xoU bar would inhibit movement of wheels on 
of^poslte sides of the body towards each other. 



30 



According to fhe iirvcntion, an an^hibious vehicle having ahull ia provided with at 
least a pah of wheds on opposite sid^ of the vehicle, eadi wheel of the pair being 
mounted by means of a su^^ension to fte body of Ihe vductOi the suspension being so 
D70 18/03AB 14:37 
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arranged as to be enabled by retzactioii means to retract its wheel iipwanls into a stowed 
position, an aiiti<-roll bar being monnted so as to connect llie suspensions on opposite sides 
of the vehicle the antf-fol] bar being furdxer airan^ed to partially rotate from a first 
]KiBitioaiinTDadmodc to aseQondpodlioniniQOdrinenaode. 

5 

Lot this contcKt, Itie tram^^partially rotate" lefets to totaxiaii through an am of less 
than three hundred and ^x^d^^rees; as opposed to apattonly of the bar rotating. 

The auspeosioansiiy be a finont or a rear suspension. The wheels may be stjeored, 
10 passively steered, or not steered; andmay be driven wheels. 

The abiUty for fh& an|i-n>11 bar to rotate enables tiie anti-Toll bar to be mounted 
within the huU of the vehicle so that it does not cause water flow problems below the teilt 
in the marine mode. Preferably, the anti-roll bar is Tfroimted in at least one bearing wMain 
15 die vdiicle, so diatwhen tfie wheels are refracted, the anti-roU bar rotates about a. single 
axis. This provision ensures &eanti»ioU bar pix>trude$ through 

through a minimum sized Opsmng. In. turn, this ean&ures that sealing mi rnngemenfea betw??" 
the taiill and the asdi-roU bar are kept as singile and as cost effective as possible. 

A pie&cred finmof seal for Oteanti-roIL bar is mounted inside die tauU» so as to 
ensure an optimum hull shape. To achieve an adequate water seal ta a positioooi whemfhe 
antiwron bar i s uaudly above the water line ^v^tien the vdbiisle is planii^ the seal has an 
tnteniBLcAriniilarlq) portico m flielip 
portion heing arraqgied to seat against the bar; or a gni-ng* a lipg or a collar aroimd the bar. 
Water pressure mostly caused by the vehicle slammdng on die water whm planiog is 
th^efore arranged to act on Hie 1^7 to improve scaling. 

AltCTiatively. die seal may be mounted outside the hulU with fhe interoal circular 
lip pordon extending inwardly from an outer part of the seaL This m^y improve seal 
30 p^rocmance by allowing water pressure to act over a greats area, but requires a different 
hull sh^e to package tlie seal effectively wifiumt leaving it open to damage by foreign 
objects. 
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The invCTtion will now be described wifiLnfierence to fte acccnnq>aixymg dcawtngs 
inwhich: 

Figure 1 is a fimt view of fl^ Koyexoft axrqphibioi^ v^cle shown in US patmt zio. 
5.531, 179* wittL the fitml wliecte in roadxnode^ and in bfokei lioes in xnariae mode; 
S Figme 2 is apeiai^etive side ^ew of aficmt sufipensioii inroadmodet, for aplanizig 

amgiiib ious vdifele accoxdiDg to the invention, modified from that shown in Figure 1 ; 
JPl^;iU)e3 isapea^iiectiveskleviewoftfaefirontSQspenslon DfF^ure2ininaiinc 

mode; 

Figare 4 is a cross aectiiHial ficont "view of an anti-roll bar being part of the 
10 suq^ensioii of Figure 2; 

Fignre 5 is an mlarged view of pact of Figure 4 showing sealing; 
Figote 6 is a cross sectional front view of an and-zoU bar being part off the 
sospension of Figure 2, with an altemaftiYe sealing arrangement; and 

Figuie 7 is an enlarged vic^ of part of Figure 6 showing sealisg. 

15 

In Figure 1» ELoycnilEi'saniqihibiouavdiieleasdescri^ 
is shown widi the jSrontwhedsl shown in UDbrokenli^ m 
broken Unes up in marfaie mode. .Hie wheel bearings are also shown at 4 in die road mode 
position and at 4' in the marine mode position. The bottom 6 of die hull t of the vehicle 
20 focm a lower part of a dearly necessary watertight whole. The wheels 2 are designed and 
arranged to be outside the waiertig^area^ and to fo^ 10. This 

Royoioft veinele did not have an antihroll bar; which, would have been apparently a 
problem to axraneeataice at least Awheel 'barings 4* are closer together than tbos^ at 4. 

25 In Figures 2 and 3, the saspaision of the invention is shown in detail^ and 

Courtises a whs^ biib plate 12 monnted for rotation on bearing component 14 known as 
an cQxright, having moundngs 16 for abrake caliper (not shown). Upright 14 has a minor 
arm IS extending forwoidly to receive die outer ^d of steering luik 20; anda major arm 
22 eactetyiPing upwardly to connect by means of a Iiarizaoctal ball j oint 24 with top iixm 26, 

30 The tap arm has arearward e^dension 28 wfaicli receives part of a susprasion heightsensor, 
ftnuMittg water depth sensing as described in the qaplieanl*s oo^pending QB patent 
appficationno. 0128338.1. 

D70 14/03/03 15:36 
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Siq^Httti^g the lowor xmt -of upxigjbl 14 is a bottom wishbone 30^ which, i&pivotally 
xnomited to tibe vehicle body by bushes 31 to pivotaLxnovsmeiit about ans B which 
inxerseds axis B of steering am 32. Steering ann 32 is mounted in water tight bush 34 in 
bush plat& 36^ whidh is secured to the veUde body* Also pivotally attached to the bottom 

5 widiLbonB 30 is piston rod 38 arranged to cKi^^ 

hydrauEc qylmder 40; wUkA is pivoially mounted about axis G to che vefaicio body at pivot 
points 42» as described in the applicant's co-pendiiig pahsnt qipllcaiion, pubUshisd as WO 
(£2/44006. PUdh^ linked to bottom wishbone 30 by anti-roll bar linlc 44 is anti-roll bar 46^ 
wUch is mounted for rotation about axis F iiibracJcet4S secured to the v^de body as will 

10 be described below. 



Top arm 26 is also pivotally mounted to the body by bushes 50 for pivotal 
movemienl about axis A, which is tilted at an angle 6 from line B*; which in turn is paraUel 
to lower pivotal axis B. 6 may vary from 2* to 3% but is typically set at about 2.4" to inhibit 
15 dive^ Axis A is normally three to four degrees to thehoiizontal^ and Indus case prefiorably 
about 3.5^ Axis G is parallel to axis and popendicular to axis C 

Although the suspension ia here shown fiwr a leered wfa it may be applied to a 
non-siBered \fiieel 1^ usiDf link 20 as a track contcol 

20 body lathar than' to a steenog arm 32 as shown. It is also known in the automotive 

eaginemng art to use passive steedng to adfustflio steering angle of wheels not steered by 
1fa6driv^^cauafaiglhcwfaeeIsto''tnein''orto*teeontr'. Such a s>^tBm can be tuned to 
make diassts behaviour in cotneriiigi in braking, or evm in crosswmds^ more predictable. 
In the case of the suspension ^own hi tibe fi[g»«^j such passive steexing may be introduced 

25 by carefiil selection of suspension geometzya and by adjustment of hardness of suspension 
bushes indifferent axes (x, y, andz-not shown). Bquallys the su^nsion coiitdbe 
ad^ted to a driveii pair of wheels by adding a driveshait (not shown). 



Turning to Figures 4 and 5, the anti-roll bar 4€ is ^wn from the front of the 
30 vehid^ part of whose body 52 has bearing 48 arranged to pivotally support bar 46. The 
bar comprises a central straight portion 54 and a craidced portion S6 at each end (only the 
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near tide end bdng shown). At the tmnmal «d of eadi poxdon 56, a bole 58 is pxovided 
to attach link 44 by a pjvotable comiBetioiL 

In Older to ensure that die bar 46 is Beaded to tiieex^ • 
fho veULcte, an elastomeiio seal 62 is {irovided in hole 64 in <he wateitL^ bodywo tk. 
62 extends inwardly into the vehicle and engage with annular groove 66 of collar 68, 
whichisfiKed-prefiarably by weldui2-CopOfdon54of^ Ccmveoticmally, Gucha 
collar would be wdded to die bar by tack vddiDg only;bntfca' waieqproofoog, ithasboen 
found best formaciae use to weld die collar continuously all (be w&y around the bar. Collar 
68 has an outwardly ^cnng c>11indrica] portion 70 which provides a secondary sealing 
surficetodrepriiDaxysealii^ surface of groove 66, The s^ has an outwardly directed lip 
portion 72; wMcAi ia biased against cylindrical sur&ce 70; so that wat^ eotediig hdb 64 
under pregsore caused by the vdbucle danuning on die wafer at high speed tends to li^iten 
theseaL Said seal is jBxedmlo hole 64 Iqf outer and iini^ 

Collar 68 is used to provide a groove 66 for sealhog purposes, but use of ifais collar 
- or a siiKqkhtf xirig ftmi 78 as described below with lefe^ 

^qytionaL To save additional parts count and fhe welding opeTBtions^ grooves 66 could be 
cut strain into anti-roll bar 46 at each qbL The bar would dienbave to be made from 
larger diameter sto^ as its effectivB diameter, controlling ils behaviour as a torsion 
qptii^.'Woiild be the diameter at the base of groove 66. 

The crantdng of portion 56 of the antinroll bar is designed so as to be xnscrtable 
through boles 64 in the bodywork 60 during vehicle assembtsr; avoiding die additianal cost 
and comj^cation of a two-part and-coU bar. It vnll be noted £om Figures 2 and 3 that as 
the wlieds are xelractBd upwardly into a stowed p(»tion by retraction means conqnising 
cylinder 40 and piston rod 38 (Fig. 3), tibie antirfoU bar 46 is caused lo partially rotate £Kmi 
its jSrst portion in Figure 2 to its second positioii in Figure 3 . From a static position on the 
Toad widi driver <mly in 'Sie vdhidei tliB angle of rotation upwards aibout axis F of the aoli«- 
toll bar is betweentwenty sevm aid fiirty seven degrees; b u t jprefei ably in the emtodiment 
shown, about thirty seven degree Furtiimnore, anti-roll bar 46 may rotate downwards by 
up to eighteen degrees as the wheel droops when the aiDpfaiblous veihiDle is floating - 
usually during marine Co land conversion, or vice v&casu 
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AaaltBmalKve eznbodiiiimt of die seaHng axiaagement is sfaomi in Figiar^ 6 azid7. 
la ibis case^ ting 78 (coae^nding to collar 68 in the embodinieacit of Figoxes 4 and S) and 
seal62areiiev«rsedinftdr anQatationonbar46. Ring 7ft is nune economical in its use of 
5 metal tbaa collar 68^ bat collar 68 may support seal 62 mo^re eSbctivdy. la thd 

embodiment of Figures 6 and?, bodywDik 60 is ctatkbed inwards on either side of the 
vehi cle to protect seal 62 fiom fordgn object damage, and to allow ring 78 to be fitted 
inboaid of clanked portion 56 of bar 46. 

10 As cmi be sem fyan Figure 7, in this endbodtmoit, water pr^sure P would tend to 

ibcce tbe essentially tiibuLar section 82 of seal 62 in towards ami-roll biar 46, cansing Ihe 
OiOierndof s^tiS to lift out of groove 66^ as shown at In this case, lip seal 72 acte to 
maintain the |»co£ile of seal 62 by pressing against section 80 of ring 78, maintaining die 
profOe of section 82 to maintgiin fhe integiiQ^ of seal 62. In a furthtf alternative 

1 5 embo diment (not shown)^ the tmer end 80 of ring 78 conld be built up in diameter to 
support section 82 direc^, avoiding the need for lip seal 72. 
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CLAIMS 



L An amphibioiis wihicle having a faiill pxDviided^dt!h atleasEt onepairof ^eels an 
oppositB aides of the vehicle, eachwAedLof fliepaklidqgmauntedby mmnsof a 
5 suspension to the body of tiie vebicle« the suspecmon brang so zaaasfii as U> l)e eoiaibleil hy 
xetiactiim means to retract its >ovlied posidon, an anti-«o1L bar being 

moontod so as to connect the wspca»wss on oippodce aides of the vehicle^ the anti-rail bar 
hsh^ fyc&er axxanged to pailially totatefioma first posdiion in xood mode to a second 
posilina in madne mode. 

10 

2. An atnpth3>Loii9 vehicle accozding to claim 1 , wfaeije said pair of ivlieels are front 
wheels. 

3. Ananiphibionsvebicleaccoidingiodaim 1, wh^esaidpairof wb^ 
IS tvheels. 

4. Anan^ibibioQs vducIecK^cozdingtoany dTtte 
wheds are Bte^ed. 



20 5. An amphlbions vdbtok aooQErdStig to ao^ 
vdieds are passively steered 

6. AnamphiMotis vehicle acooxdii^ to imy of the above cdain^ 
vriieels ate driven wheels 

25 

7. An an^hitnoDS vehicle according to any of the above claims, where the antiL-roU 
bar is mounted to the vehicle by means of at l^ist one bearing* so that when the wheels ure 
retracted, the anti-zoll bar rotates about single a?d$. 

30 8. An anq[ifaibiousveMcle according to claim 7«vdi^ 

wtOdn die veifaicle by means of an elastomeric seal, located within a water tiglrt extedor 
bodywofdr of the vdbiclew 

D70 14/03A»3 15:36 
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9» An arOphitions Vdmde aoOOlding to claim 8^ where flie seal hsss m twigmal ftiT gq^Tpt 

lip portion eactendmg outwasdly from an inner part of tiie seal» tbe lipportioa bexog 
aRan^ed to seat against fibie an d-ioll bar. 

5 

10. An amphibious vdbicle accoxding to airy one of clonns 1 to 7, where the anti-ioIE 
bar is sealed wifliin the vcWcle by means of an eiastomeric seal* located to a wate- tigjit 
exterior bodywoA of ffae vehicle, and wherein the seal has an internal circular lip portion 
exteaidin£ inwaidly JSrom an outer part of &e seal, the Up portion being axranged to seat 

1 0 against the anti-^11 bar. 

11 . An amphibious vehicle according to claim 8, whem the seal has an in^mal citcukr 
lip pottion extending oufwazdly fiom an inner part of the seal, the llppoxtion being 
arranged to seat against a ring or collar aioimd theaxiti-coU bar. 

15 

12. An amphibious ve9ucle according to say one of clainB 1 to 7, ^ore the anti-roll 
bar is sealed \vifhin die vehicle by means of an dastom^ scaU located to a water tight 
exterior bodywork of the vehicle, and wheiiein the seal has an intesnal circular lip portion 
ex t ea ading inwardly from an ouebt part o f th e seal, tihe lip [K>rtion being anai^ged to seat 

20 against a rivg or cotlsr around the anfi-ioll bar. 

13. An amphibious vehicle according to claim 1 1 or claim 12, where the ring or collar 
is continuous^ welded to the antiHroU bar. 

25 14. An amphibious vdncle according to ar^y of the above cl^^ 

may be opecatod as aplaning vehicle in marine mode. 

15. An amphifaious vehkle as heiein described or as illustrated in any one or more of 
Figures 2 to 7« 

30 
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ABSTRACT 

Amphibifftia w>hirig ma pension wiifa airtt-roU bar 
(figs. 2,4) 

An atnpliitnous vehicle wMch may plane on water, has at least one pair of ficnt or 
rear wheels having wheel si^pensicns fitted with an anti-roD bar 46. Said bar rotates 
upwards (fig. 3) as die wheels ar& stowed above Oiewateilme (fig. I) for use of the vehicle 
on wat!^» Ttm wheeb may be driven wheels^ and may be steered by pivotable steering link 

S 20; cor pa^vdy steered. Anti-ioll bar 46 itiay be suMUited tso Ihe vehicle by at least one 

bearing 48, so that the barnotatesidiout a single axis whealbe wheels are retract^ The bar 
passes tiirov^ watal^ghl oulside bodywork 60, whera it may be sealed by an elaslomeric 
seal 6Zp Said seal may c(»iqkri&e a lip portion (72» filg. 5), sealing agamst the bar iteelf; or 
against a ring or a ool lar 68 attached dieireio. Tlie ni^ or coliar may be contixmously welded 

IQ around the anti-roll bar. 
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